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I love reading Eric Temple Bell. I know, I know, Bell is not an historian. He 
often distorts facts, sometimes confuses myth with reality, and occasionally makes 
up a tale or two (replacing dull truth with shiny gossip). But Bell’s Men of Muthe- 
matics [1937] is poetic history-the kind that Homer wrote-and the kind of 
history that many mathematicians want to read. It is often not the kind of history 
historians want to write. 
Mathematicians read the history of their subject for the same reasons that coax 
all people to understand their roots. They want to view the depth of ideas, but, more 
importantly, they want to view the intricacies of mathematical life. Mathematicians 
enjoy reading about familiar places (institutes were not so different), about familiar 
events (sitting through a boring talk was no easier), and most importantly about 
familiar people-both the heroes and the villains. Recalling those people, praising 
their abilities and scolding their limitations, makes mathematics part of the human 
enterprise, like all other parts. That is an emotional response for a mathematician. 
Historians are less interested in satisfying emotions, and more interested in 
reconstructing the truth. That does not mean historians only compile long lists of 
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names and places and dates. It does mean that the history of mathematics is most 
respectable (and most scholarly?) when it discusses ideas and analyzes papers; 
history is least respectable when it resembles story-telling. 
There is no intrinsic conflict in these two views. Mathematicians cannot expect 
all historians to tell stories, any more than engineers can expect all mathematicians 
to solve equations. And surely historians cannot demand that mathematicians be 
fascinated by the dull details of a IOO-year-old paper; those details are not interest- 
ing to most mathematicians. There is no conflict here-no conflict unless historians 
try to talk to mathematicians. Then both sides often misunderstand one another. 
The present two volumes contain 24 essays on the history of modern mathemat- 
ics. Modern mathematics by this definition begins with Disquisitiones arithmeticae 
in 1801 and ends with the advent of computers in 1950. The essays are not random 
(Klein and Lie, for example, seem to be a theme in much of the first volume), and 
the topics are limited (geometry figures in almost everything). The volumes are 
roughly organized into Pure (Vol. I) and Applied (Vol. II), but with a few exceptions 
might as well have been divided into 19th century and 20th century. There are 
lovely photographs throughout the two books; both volumes are well edited (al- 
though surprisingly they lack a name index). This seems to be splendid history. 
But is it poetry? Is it the kind of Homeric history that mathematicians want to 
read? Does it tell stories and evoke emotions? Sometimes. Sometimes, there is 
poetry-poetry that speaks to nearly every mathematician. Sometimes the articles 
sparkle, bringing mathematicians, their institutions, and their ideas to life. Some- 
times they are poignant and riveting. Let me illustrate with some examples. 
Cantor’s Continuum Problem has been a source for mathematical drama for the 
past century. It was natural that once mathematicians counted the elements of a 
set (assigned a cardinality), they should ask what kinds of infinities could exist; in 
particular, what kinds of infinite cardinalities exist for subsets of the reals? Cantor’s 
hypothesis: Only two, represented by the natural numbers and the reals them- 
selves. It was completely unnatural that the Continuum Hypothesis was shown 
(by Paul Cohen, 1963) to be independent of the axioms of first-order set theory. It 
makes most mathematicians uncomfortable; it makes them worry that something 
is wrong. (And surely something is!) 
The Continuum Problem was born in drama as well. In Vol. I, Gregory Moore 
writes about its early history, and describes the mixed reception that Cantor’s set 
theory had. He quotes a long and revealing passage from a letter of Mittag-Leffler 
to Cantor: 
And now permit me, as your true friend, to add some remarks that are only for you. I believe 
that the philosophical part of your work will create a sensation in Germany, but I do not 
believe that the same will happen to the mathematical part. Except for Weierstrass-and 
perhaps for Kronecker, who, nevertheless, basically has little interest in these questions and, 
for that matter, will scarcely share your views-there are no mathematicians in Germany 
with the fine sense for difficult mathematical investigations that is necessary for the proper 
conception of your works. Klein, for example, said to me just a few years ago-this is naturally 
between us-that he could not see the purpose of all this. . . . But in France things are quite 
different. There, a very active and lively movement exists at present in the mathematical 
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world. Poincare, Picard, Appell, Goursat, and Halphen (to name only the best of Hermite’s 
students) are all extremely gifted men, endowed with much feeling for the finest mathematical 
investigations. . . . 
That is gossip that still makes interesting reading 100 years later; it is illuminating 
gossip. (Mittag-Leffler was wrong, by the way: The French mathematicians found 
Cantor’s ideas repugnant .) 
At the same time that Cantor was laying down the basis for his suspect set 
theory, invariant theory was the raging fashion. Karen Parshall’s account of the 
history of the subject contains characters with whom all mathematicians can 
sympathize. Invariant theory was a major development in 19th~century mathemat- 
ics, and had the Fields Medals existed, surely several would have gone to people 
who worked in the area. That breeds rivalry, both personal and national. The 
German mathematician, Gordan, proved the big result (the Finiteness Theorem), 
which corrected a basic misconception (largely due to the British mathematician, 
Cayley). Gordan was polite; the British were embarrassed. 
The stage was set for Cayley’s (somewhat hot-headed) friend Sylvester to ride 
out to tilt at the challenge. Sylvester was retired early from his teaching position, 
but at age 61 accepted a position at Johns Hopkins. He was trying to prove that 
his mathematical powers had not waned. He would re-prove the result in the 
British way, eliminating the formalism in the German approach. 
The story is told in five lovely pages [Vol. I, pp. 180-1861, covering the period 
from 1876 until 1883. Here is the beginning: 
Writing to Cayley midway through the spring term of his first year at Hopkins, Sylvester could 
hardly disguise his pride in what he viewed as a major victory for the British approach to 
invariant theory. “I may now announce with moral certainly,” he declared, “that my method 
completely solves the problem . .” [Vol. I, p. 1811 
The next seven years were filled with announcements to Comptes rendus, ques- 
tions asked, retractions, and more announcements. Sylvester was always just a 
step away from the proof; each failure was seen as a proof that only needed repair. 
It ended with another letter to Cayley: 
He finally wrote to Cayley on May 26, 1883, saying that “[i]t seems to me that it would be a 
good work accomplished, if some one were to translate all Gordan’s and Jordan’s methods or 
conclusions out of the language of ijberschiebungen into that of alliances and so get rid for 
good and all of the symbolic algorithm-although perhaps it occurs to me that this might not 
appear to be quite a respectful remark to make to the founder of the method.” Clearly 
frustrated, Sylvester was forced to admit defeat. Neither he nor Cayley nor any of the invariant 
theorists of the British school ever succeeded in establishing Gordan’s theorem using their 
methods. [Vol. I, p. 1851 
Does that sound familiar? There is no middle-aged mathematician who could 
fail to identify with Sylvester. It is poetry that brings forth emotions-sadness, 
sympathy, anger. 
The meeting of the young Lie and the still younger Klein is a favorite story that 
one never tires of hearing. David Rowe’s essay in Vol. I begins with their first 
meeting, which took place in 1869 at the Berlin Mathematics Club. 
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It did not take long for them to hit it off. Both were steeped in line geometry, which Klein 
learned at the side of Julius Plucker in Bonn and Lie by reading Plucker’s works as a student. 
. . But they were also drawn to one another for a second reason, namely their common 
aversion to the scientific atmosphere in Berlin. In particular, they felt like outsiders in the 
presence of Karl Weierstrass. Leopold Kronecker, and their followers. Almost immediately 
after his arrival in Berlin, Klein had an inkling that he was going to feel like a fish out of water 
in the Prussian capital. “Everybody here is working on function theory a la Weierstrass,” he 
wrote Max Noether, “and that almost exclusively; only sporadicahy does one now and then 
run into a Syntheriker.” The trend toward what Klein later dubs the “arithmetization of 
mathematics” in the methodology of Weierstrass and Kronecker effectively made these two 
young upstarts feel as if they had been cast out in the cold. [Vol. I, p. 2091 
Rowe goes on to quote from Klein’s famous letter to his mother about meeting 
Lie for the first time, and finally he describes less moody times: 
The following semester Lie and Klein met again in Paris, an environment that was much more 
to their liking. They took neighboring rooms at a Parisian hotel, enjoyed the charms of 
the city in springtime, and gradually became acquainted with a number of leading French 
mathematicians. [Vol. I, p. 2091 
It is a romantic picture-the way we wish things were, even if they were not. 
American mathematics was changed forever by the Second World War. For the 
first time, American mathematicians received grants from the government, and 
discovered both its virtues (mainly prestige and influence) and its sins (mainly 
prestige and influence). Mathematics was freshly divided in several directions- 
applied versus pure, team players versus independents, researchers versus teach- 
ers. We live too close to those times to appreciate how much they changed our 
lives. 
In Vol. II, Larry Owens gives an intriguing account of Warren Weaver and the 
Applied Mathematics Panel, which operated from 1942 until the end of the war. 
Weaver’s panel was to coordinate and initiate mathematics projects for the war. 
It was established without consulting the American Mathematical Society, and 
two important figures in the AMS, Marston Morse and Marshall Stone, were often 
at odds with Weaver. Someone complained that research efforts were hampered 
by “powerful academicians” who viewed applications as impure mathematics. 
The other side huffed back that the problem was the failure “to use mathematicians 
at an early time, in adequate numbers and in the proper way.” 
There was plenty of pettiness, but amidst it all one catches a glimpse of emerging 
attitudes that have shaped American mathematics ever since. Owens describes 
the kind of mathematicians Weaver wanted to support: 
The work demanded a particular kind of person, Weaver surmised, one . comfortable with 
military personnel, current with weapons development, and, personally, tolerant, unselfish, 
and cooperative-a team-player who was not convinced that his own ideas were “transmitted 
to him by Almighty God.” . . “It is unfortunately true that these conditions exclude a good 
many mathematicians, the dreamy moonchildren, the prima donnas, the a-social geniuses. 
Many of them are ornaments of a peaceful civilization; some of them are very good or even 
great mathematicians, but they are certainly a severe pain in the neck in this kind of situation.” 
[Marshall] Stone shot back that he thought Weaver had his priorities mixed up. Were organiza- 
tional qualities really more important than good mathematics? Granted that good mathemati- 
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cians were often eccentric, would not a competent organization adapt to the best individuals? 
. . Beneath superlicial irritations ran a deeper and more profound disagreement over who, 
in fact, was best suited to apply the mathematics everybody agreed the war needed. . . . 
Weaver wrote that he was not one of those who felt that mathematics was indivisible or that 
pure and applied mathematicians were easily convertible. [Vol. II, pp. 295-2961 
Most of the stories here are sad, because they describe the origins of both evident 
and subtle rifts in the mathematical community. Some are good farce. Weaver 
tried without much success to enlist the aid of the best mathematicians in the 
country. One of those was Norbert Wiener. 
. . . Weaver bent over backwards to apply the much respected talents of Norbert Wiener as 
a critical check on the quality of mathematical studies-to no avail. Julian Bigelow, an MIT 
engineer and Wiener coworker, reported that Wiener was just not interested in problem- 
solving . . . “simply on the basis of utility, particularly if it lacks the qualities suggestive of 
an elegant, general, formal solution. . . .” I f  Weaver insisted on getting Wiener’s opinion of 
the work of others, then he should “get a stack of paper, pencils and erasers, hire a hotel 
room in N.Y., Wash. D.C., or wherever else convenient, send him an emergency telegram 
preferably to reach him at his house at 230 A.M. stressing an emergency of catastrophic 
consequences requiring his decision immediately; when he arrives rush him to the room and 
lock him in, with request for a written report to be printed and published immediately, then 
come around again in about l/lOth the time you think it will take him to read it, and your 
report will be ready for you.” [Vol. II, p. 2911 
Mathematicians have strange heroes, but they are heroes we want to read about. 
This is a small sample of the poetry in these volumes, concentrating on stories 
about people. For mathematicians, they bring on smiles or pangs of sympathy. 
There is more poetry of other kinds. For example, Walter Purkert’s description of 
the differences between the Weierstrass school and that of Kronecker [Vol. I, p. 
511 explains much about German mathematics then and now. Helena Pycior’s 
description of the new (in 1837) algebra textbook of Benjamin Peirce and his 
rationale for writing the eccentric book [Vol. I, p. 1441 is both poignant and (in its 
own way) current. The pithy description by Thomas Hawkins of the differences in 
style of Klein and Lie [Vol. I, p. 2781 should be read by ail aspiring mathematicians. 
Jeremy Gray’s sympathetic, brief biographies of Cremona and Bertini [Vol. I, p. 
3741 interweave mathematics with men’s lives. The description by Gert Schubring 
of the differences between mathematics in 19th-century technical colleges and 
universities (Vol. II, p. 180) is riveting to mathematicians who still debate similar 
issues. There is poetry of yet a different kind in Gunther Frei’s historical exposition 
of class field theory [Vol. I, p. 4251, which is a marvellously compact (although 
slightly incomplete) mathematical exposition. 
In almost every essay, there is some poetry-but there is also plenty of prose. 
And as a mathematician, I find much of the prose as interesting as the instructions 
on my tax form. I skim both to find the parts I want to read. Reading the details 
of papers that were written over a century ago, using awkward notation and naive 
ideas, is not interesting to most mathematicians because it has little connection to 
the kind of mathematics we do. Tracing the intricate details of incorrect proofs, 
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wrong-headed definitions, and unsubstantiated claims is boring. There are excep- 
tions, but only a few. 
Is that too strong? Sure. Broad descriptions of mathematical results, even when 
they are naive or wrong, can be both interesting and entertaining. It is the details 
that are boring. There are mathematicians who, when asked for the statement of 
a result, sometimes insist on giving the proof as well. Historians insist nearly 
always. 
Am I being unfair? Sure. The “details” are the historian’s research, and I can 
no more ask historians to omit the details than I can ask mathematicians to omit 
the proofs-not if they are publishing research. Is that what this is, historical 
research? 
Here is the heart of the matter. Historians, it seems, are no better at defining 
their audience than mathematicians (who are notorious for writing to the empty 
set). The preface and the essays themselves hint at the idea that this material is 
aimed at a general population (of mathematicians). Much of the material and much 
of the style suggest otherwise. The articles often consist of minute analysis of 
papers and notes that one consumes like bran-1 am sure that each is good for 
me, but there is not much taste. And historians, like mathematicians, obscure with 
their own style: the use of certain cliches, such as “decisive importance” or 
‘ ‘fertile and formative period” ; the use of many footnotes and long quotes [with 
sic scattered throughout]; the use of clever foreign phrases to express subtle ideas. 
It is splendid research, but hardly enticing exposition. 
Bell knew his audience. He wrote poetry that contained the truth but not only 
the truth, poetry that touched the hearts of mathematicians, poetry that knew its 
purpose. That poetry has been read by countless mathematicians in the past, and 
I am quite sure it will be read by more in the future. I suspect that these essays 
will not. That is a shame, for there is much for mathematicians to appreciate in 
these two volumes, much that is hidden by the detail. It is a shame because 
historians of mathematics need to cultivate an audience, and because mathemati- 
cians need to develop a sense of culture. It is a shame because both historians and 
mathematicians would be richer if they communicated more often. 
These essays represent scholarly, carefully presented historical research. I wish 
there were more historical exposition. I wish there were more poetry. 
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